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Wigner distribution in QM (1932)

Phase spacdistribution inquantum mechanics
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Husimidistribution (1940)
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Gaussian smearing of the Wigner distribution
within the region ofminimum uncertainty
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In practice GTMDG (z, k., A ) charge
(Fourier transform of Wigner) is
more useful for phenomenology.



Wigner in 2012 EIC white paper?

Almost no account.
Only briefly mentioned in two places.

Althoughthere is no known way to measure
Wigner distributiondor quarks and gluons,
they provide a unifying theoretical framework
for the different aspects of hadron structure.

A lot of progress since then

Electron lon Collider:
The Next QCD Frontier
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Wigner distribution and orbital angular momenturr

Lorce Pasquini (2011);
YH (2011)

JaffeManohardecomposition Ji.xiong Yuan (2012)
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Wilson line and OAM

JaffeManohar OAM from staple Wilson line YH (2011)
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First lattice calculatiofengelhardt (2017)
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Hagiwara,Y H,Xiao,Yuan(2018)

Phase space distribution naturally defines an entropy.
Use the QCBlusimidistribution
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Saturatioq of entropy due to the Pomeron loop effect?
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Gluon Wigner/GTMD at small
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At smalix, approximate i*P 27 1 YH, Xiao, Yuan (2016)
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Gluon Wigner fronBalitskyKovchegowequation
Hagiwara, YH, Ueda (201

Peak at thesaturation momentum
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Elliptic part small in magnitude (a few percent effect). No geometric scaling.



Can we probe Wigner/GTMD In experiments?

Distributions with more variable8 more exclusive processes
Must be diffractive (proton remains intac§ A | -dependence.

In addition to the recoiling proton, measure two particles (jéis)k | -dependence

Diffractivedijet in DIS Double quarkonium production in pp
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YH, Xiao, Yuan (2016) Bhattacharya, Metz, Ojha, Tsal, Zhou (2018)
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Probing Wigner (GTMD) in diffractoiget production

YH, Xiao, Yuan (20168ge alsoAltinoluk Armestq Beuf Rezaeiar(2015)
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If @ =0 , one can analytically invert this formula TasevskyTeryaey(2017)



Diffractivedijet at work

Mantysaarj Mueller,Schenk€2019)
SalazarsSchenkg2019)
A talk by Farid later today

First realistic calculation fromteependent JIMWLK
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Factorization at NLO

BoussarieGrabovskySzymanowskWallon(2016)
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No end point singularity, even for a transverse photon and even in the

photoproduction limit and even at NLO.
With null transverse momenta in the t channel, one could encounter x € {0,1}

end point singularities as x;<1Q2 thus breaking collinear factorization.




Dijet cross section with soft gluosssummation

To leading ordexlijet total transverse momentum
Is equal to the proton recoil momentum

gL = k11 +kop =—-A1

do B do
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Dijet cross section with soft gluosssummation

To leading ordexlijet total transverse momentum
Is equal to the proton recoil momentum

With soft radiation, this becomes

Interesting signals can be smearé&®sunSudakovandnongloballogs.

“— soft factor



